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(57) Abstract: It is intended to provide an affinity trap reac- 
tor allowing efficient progress of a reaction between an en- 
zyme bonded to a support and a substrate without restriction 
in use depending on the types of the enzyme and substrate 
employed. An affinity trap reactor comprising a support hav- 
ing an enzyme and a molecule specifically reacting with the 
substrate of the enzyme bonded thereto; and a process for ob- 
taining BL-angiostatin in a single step fiiom plasminogen con- 
tained in a biological sample which comprises applying the 
biological sample containing plasminogen to an affinity trap 
reactor comprising a support having bacillolysin MA and ly- 
sine bonded thereto and reacting at 0 to 50 "C in the pres- 
ence of isopropyl alcohol under calcium ion-free conditions 
to thereby obtain BL-angiostatin. 

i-'y^zf^jT^^-^^m-r^. *i6Mi*. mm. 
6BL-7>i;;i-x5i5^>$-apg-e»5:&^-efco 

>M A U t/ > 3c ii:fcg^;(,x t> -5 T 3; ^ 



wo 2004/065595 Al lillliliiliiilllllMlllliliilii 



wo 2004/065595 



PCT/JP2G03/000338 



1 

BJ M # 

5 ^Wj^m 

^5^>30^^e>nTVis, y>z^:tx^^>\t. jkm^\zw^'r^. mmm'^-r?^ 

15 § (#^#l^3^Ml#M)o T>>^:rX3'5^>®^:£Jcfi, (1) yy7.^J-y> 

25 Sifi. Bacillus megaterium A9542 |5^J&^:^^f '5:/n5^T— ifTafe-S/tv'D ^ 



wo 2004/06S595 



PCT/JP2003/000338 



2 

mzm^^ i^Tcimm tmmt (Di^ft^mmm^ < m^t^ \zmniyiz<^^, ^n^<Dm. 
mt)>^. mmmM^\::VT^^-\z-o\,^xi,t. m^^^mmtmm(Dmmiz^-:^x\t 
^(Dmmmm-^nx:i5V) . ^mmm:sLzsmmz'D^^x}K<mmx^^mmm^ 
i\:'jy^^-<Dmmm'i^-^nx\,^rco 

#IS 2002-272453 ^^j^m. 

XA-XX-^UU- (M.S. O'Reilly) rirJWj (Cell). (^S), 

1 9 9 4^10^210, ||79#. ^2^, P315-328 

XA-XX-:tUU- (M.S. O'Reilly) r;^-r 5^^- . .>>j 

(Nature Medicine). (MM). 1996 ^2^, p68 9-692 

tf_ . . v-A (B.K. Sim) r:^^>+>-w- . (cancer 

Research) , (^ffl) > 1997#. ^57#. pl329-1334 



wo 2004/065595 



PCT/JP2003/000338 



3 

^n^ii^hiz. ^^tbT;N*^^D^-r i>>MA$@^L> mmomnti^m^ 

d i {c J; 0 . skmu a(D±i$iumz^^n^ $ y -^>t^ e. b l - t 
>>^:t :^^^>^mtti}mf)>-z>m-^mz^mmm-r^:^mi!)m ^n^^t ^mM, v 

mm. ^si.zsmmmommtwmmzm'^-t^^^^m^^'^rzmi^i 

sot:. $?*b<«^4~2 s-coM^T, ^v:fa\fjV7ji.zi-j],(DW^T. 

mmizm^T^^i'^m'^. m^^itrzmm^^fsi^o mmt. mm(D&Mtw 
^mzm'^'r^^^<Dm:^^^mzm^-^-ii:^ ctiz^o. mm(Dmmm^^ 



wo 2004/065595 



PCT/JP2003/000338 



^fcmmzf^^-^^t^. mm<Dmm^!^^mm\zi^'^'r^^^t}t. i&^^v^ 
>}^'Ptn.mm,^Kmrj:^{z^r)^ mmmnt^mm^^-DPsmmzm^-r^^^x 

f)^x^^o mxi^. mm(Dmm. Rz^Brntr^Kj^^^mz^mmmzm^T 
^•^^s wi^^mzim^i.rj:},^^^^m^i.xm^^^^;itJ.z^v)^ mmRjt^ 

^1 



mm 








tn-( >X U >mw. Fab 7 ^^pt> h 



±tB{c^bfcJ;5(C, S#:{cM^$ii-§^^;«,tBacillus megaterium A9542 

>t\mmmizm^T^-^^. B\^^mx$>^^-y^x^y-y>tim^vf3i 
^\ z.<Drcib. mm^jtsWi. Mi^f/^mitmrnzm^^n-nzTy^-T-^^i^ 



wo 2004/065595 



PCT/JP2003/000338 



^Xii y u >^$it§ c <i::^,ti^^jS:l.^^^, ^^*tjtig^£^,j^$ V.^^^T^oT 



wo 2004/065595 



PCT/JP2003/000338 



U2 





mm 










MA 










MA 


ya hD>e> 












Fab 7^^;?t>h 





^^j^Tfi^sMSLT, m.mm\z^^ti^MmcDm 
r^mmmoum.. ph. K^mmts.E%. ^^-r^mm(Dmm\zm\:^Tm'M.^ 

^-fS^^MAJ^O. 5-lOmg/mK $F^b<«5^2. 8 4ing/ml ^^tf. pH 
8-90MarM (m^: 0. IM ^^7jcm:^hU'>A, pH8. 3 , MtC^ 
0. 5M NaCK m5 %^ yyu\d)l.7 }Vu^)V^^tS) ^^V^, *«J2^F«1 



wo 2004/065595 



PCT/JP2003/000338 



(Dmm^Rm^m\^. ^^(omm\z^'orm:^^M'r^z.ti^t^^:^^ ^za^^o 

mz. ^m<D&Mtwmmizm^t^^^(D7Kmm^m3if3:a(D^m\zjz^m 
^mi^xsmm<Dmmtwmmzi^^T^^^^f^^^^r::mi^^mmm-^ 

M«^©am«> ^'^'t^wmms^nt.^mmz^^'r^^^o^mmszmy:^-^ 

^^-<Dm^. 2 0m MES (2- C^;i.7}.U/] X^>x;P7j.>^) -Na 

oHmmm (ph6. 5) mmmB) rj:^(DmmmT:m.w^T^iit7!)^i^^:s>o 
nxmi.^^mmmx\t7mmiz^^n^^ v^u ifjvrji^=i-)mmit. m i ~ 

0. 01^0. 1%. 0^i.<itmo. 0 2%(Dyi^4t^hvr:;A^^t^mmm 

^-(Dm^.mo. 0 2%T5^{t::^hUC7A$^Wt-§. 20inM MES (2- 
C^;P3f>Uy] X^>;^;p^>^) -NaOH|i»?^ (pH6. 5) ;S:<HoM® 



wo 2004/065595 



PCT/JP2003/000338 



8 



jt^^mn-^^^ {z\t. ±iEo J: o \zmmvrc:^mB^(DTy^=i^^ -h^y 
^^&»^wmmzm^r^^^(Dmmiz)tsi:xm:^mnT^ c tnji-^^^. m 

10%. ^*l-<«^5%0^vyDtf;i.T;i.3^;p$^;t-r-g.5 OmM V >m 

'rh^jK7Ammm (ph?. 4) (mmmo ^mu^:it^tx^:^„ 

Mmf3:a(D±i^mmiz$>p,f)^i^^^y^a}^ji.Tj].n^ji.^^ ^±xmmvx^ 

5%x$>^o m'\j>^m(D^mt. un(Dmm\zmuxm:it^^r:s>ct^tx^^. 
n^nrc±m^. ^m^thx^\.^rz:$:^BM<Dry4~^4-}.^yyijy^^^ 

i^^ia-r^ctiz^^x^^mm'pcD&mtmmiKDKmtimn^^. ^cd^t 

tiz^^mrnKf^iz^-ox^crc^^m^mm-r^. mmzm\^^^mmmtvx 
it. wmmzmwcmmm^m\r^^ct7t,^x^:5. m^i^. mmti.x/^i^a^ 
-r'»MA^, &ntwmmzm^r^^^ti.xvi^>:&^^:^ii:rz:$i^B^(D 

yy^-^^-h^yy^VT^^-com^. mo. SM ONaC l ^^trilB© 

mmmcxmwT^o mtamh. mm. mm<DmmizftsCxm:M:^mr^;itm 



wo 2004/065595 



PCT/JP2003/000338 



x^^i^t^ yy^=^^^-hyy:/V7^t^-^^m<\:r^<Dizm\^^rcmmm^ 

izm^T^^l^t LT U ^y>^m^-^i^rc:$:^BMry^ -9-^ -hyy:fV7 

^mmmcx^^L. mo. o 2%<DTi?i[:')-h^j^M.^^y^^:tmmmc^x 
^A^w^y>^m^:^itrcmm^^t3:^yy^-^^^].^.yy,Jy^^^^^ 



wo 2004/065595 



PCT/JP2003/000338 



10 



^ 5 <DT, mmm(Dt^m\zm^\,^xmm-r^ ztmx^^o 



&.Tiz. ^^miz-oi^^xMi^mzmm-r^ti. ^^m^tmmmizmm^nrch 

Av-n^-f >^>MA«, Bacillus megaterium A9542 m (^fe#-^FERM 

p - 1 8 2 6 8 ^mmmmmmmumm^m^m^^ji^jim^mm^m^n^ 
>^^m±>^^\zm^^nx\,^^) ^^^^ &.T(D^miz^D^mmmi.rc. 

■f-XhiSmtfO. 5%, CaCOaO, 2%. CB44 2 0. 0 1 
^^tr^S^^SS (PH7. 0) 10 0ml ^^tSSOOml ^=My^x=ix. 
Bacillus megaterium A9542 SX:x 6 Bmmtymm'^. ^^^3 U y h 

2 0mM MES (2- CN- 1;!.^^ ij X^>x;i.^>^) -NaOH 
(PH6. 5) y5%^vyn\^JU7Jl.n-~JVX^m<\:l.rc4 0 0ml (D 
:^;P^:^->^5^;U-fe;i.D^;^(CM-Cellulose. ^^k:^X^»S5:#ih);^7^Atc^55Eig 



wo 2004/065595 



PCT/JP2003/000338 



11 



ISml/^TSALfco |WIi;ii«?^6 0 0inl T^^LT^cm, 2 OmM MES/N 
aOH (PH6. 5) /'5%^yyntf;P7;i.3^;i./'0. 2M NaClT^ 

yrjv^zyr^) 2. s 6 g^imuHc immi 0 omi ^m-^ 

Cm^lOOiDl TSlHl. 'A\ZO. 5M NaCl, 5 y :/d bf;i.T;P3^ 

;p^#trM^?SA (0. iM ^m^m^hv^A. phs. 3) 75101^1® 

^Jl^^m^LrZo 2. 8 4mg/inl ©Av-P^-T -»MA^^^|WIDM®MATf^ 
^b. -^©17. 6ml ^;^7^Af3^j]nb, ^^^T 2 ^r^mi^t- -g. ^ iJCckoT. 
H^^bKiiS^fffcC-ofe. ^Ji&i^Tm. ^^Hz^^mm^m^V. 0. 2M L- 
U'»m^^^#tr5%<yyDtr;i.T;i.n^;i.7jc^?^ (PH8. o) 2 Oml 

^mxx. ^f^T^2mmmwr:^ztiz^r).j^:.:.o,mm<tRjts^ny3:^rc. k 

^i^T^> mm^m\\z^r>^.^V^ 5%^yyDtf;i.r;i.n^;u^^tP, M» 

(2 0n,M MES (2- C^;i.^U/3 Xi5^ >x;i.7fs>^) -NaOH) 
5 0 Oml X^)V^mw\.. mmz^. 0 2%Ti>^b:^hU':7A^^ti^. ±|BM 

^x>mmSLfct:h«9 5ml y 5ml ^^>k±Tm 
SOi^TOSbfc^. ^,C.>5>®I (2 2, OOOxg. 4X:. i^m) \Z^ 

%BJOAe.p^<^»MA/U>.>.JTi^^-10ml 5%^yypif;>r 
;P:3-;P$#tfM»^C (5 OmM U>^^hU-^A, pH7. 4) X^m^hV 

0. 5M NaCl<&^tJ±IBM^(DM®^C 2 0 0m] TUT^i5^^^iJfe^^ 



wo 2004/065595 



PCT/JP2003/000338 



12 



r5y-^:^t^>^^#t^5%^yy□t^;^T;^3-;^^?^5 omi -^ny^^Tc. 

^CO^m, ^S^^^:(DBL-7>>^^>;^5^5^>«, 10-3 0ml CD^tH^T^ 

3^*5, ^ffl^^UT^:^'-^, lMcDNaCl<i:2 0 0mMO6-T$y/\4--y- 
>m^^tf±|BM^!fe®M»^C 5 OmI ^m^^X4X:^m^hrco ^CD^. 

0. 0 2%T^?^b:^^ur>^^^tf^»^ccf., 4"CT'i^#L^c, :i(D^m-cm 
V. ^n\zij->:/)vmmmi 0 fjLi (4%sds, io% z-^jv^^hx.^ 

2 0%>^Bm. o. o 0 4%yn^:7xy-;i.y;i.^:£^tj>, i 2 smM 

hV7.m.mmmm. ph6. s) $jn^, ^©^-^is^t^i ^7. s^^j^ut^^ 

R2 5 0T^^bfeo rnKDU-yZlZ^-To 

nv'D^^e^>MA (5nM) t^^x^y-^^ (s^M), lOOmM NaC 
K 0. 0 1%Tween 80. ImM C a C 1 , ^#£f 5 OmM h U X:^^^?g^ (p 
H7. 4) 3 7'CT6 0i^^<>:^^^v^>-hb)to ^<D^. ^OD 1 0 1 

it>:/;i.M«^ (4%SDS, 10% 2-p^;i.^:/hx^y-;K 2o%>'3 
0. 0 0 4%yD^:7xy'-;i.:/;p^^^t:r, i 2 ^mv^)x^mmmm. 

PH6. 8) fcjo^, ^©15/zl 7. 5%3i^U7'i^U;U7^ h-y 

^I'^fflv^fe^M^lijT^HL.;/^^^^ ^-'^^>-:/UUr>h:/;u-R2 5 OT^ 



wo 2004/065595 



PCT/JP2003/000338 



13 

5 Mm±.(Dmmmm 

mm\zj^'oi:-h^(Dmmmm-^tvf\z. umzm^vrzMmt.mnii(DB.)i^iDt 
vra^jr^^-h-r^^i^iz^v). avp^-t >^>MA<^l^Ky^x^y-'^^^> 



wo 2004/065595 



PCT/JP2003/000338 



14 

M ^ (D m. m 

U i> > $ S § r :7 ^ - T- - h ^ y U T J3 # b T, 



wo 2004/065595 



PCT/JP2003/000338 



1/1 




PCT/JP2003/000338 



(mmm) - ^^je^ 2oo3^oi>gi70 (17.01.2003) iom95>3og> 



YIII-6-1 


SU4. 17(v)at/51(^2. 1(a) (v)) 


MM. Mm. m^Kmrnit. 


(i) 

viir-5-1 
(ii) 

viii-5-1 

(ill) 
viii-5-1 

(iv) 




2002^08^250 (25.08.2002) 


VIII-5-1" 

(i) 

VIII-5-1 
(ii) 

VIII-5-1 

(iii) 
VIII-5-1 

(iv) 




2002^10^170 (17.10.2002) 

m 


VIIM-1 
(i) 

vrii-5-1 
(ii) 

viii-5-1 

(iii) 
VIII-5-1 

(iv) 




2002^1 2^010 (01.12. 2002) 
3 9-^) 


VIII-6-1 
(v) 







INTERNATIONAL SEARCH REPORT 



Internationa] application No. 

PCT/JP03/00338 



A. OLASSIHCATION OF SUBJECT MATTER 

Int.Cl^ C12N11/00, C12P21/06 



According to International Patent aassijGcalion QFQ or to both national dassificadon and IPC 



B. FIELDS SEARCHED 



Minimum documentation seawAed (classificaUon system followed by classification svmbolsr 
Int.Cl^ C12N11/00, C12P21/06 



Documentation seaictied other than minimum documentation to the extent that such documents ate included in tiie fields searched 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category" 



Citation of document, wiUi indication, where appropriate, of the relevant 



Relevant to claim No. 



EP 1111385 A2 
27 June, 2001 
& JP 2001-181299 A 
& NO 200006481 A 
& CA 2328805 A 
& 2A 200007776 A 
& NZ 508945 A 



(NICHIREI KABUSHIKI KAISHA) , 
(27.06.01), 

& AU 200072184 A 
& US 2001-0005583 Al 
& CN 1300942 A 
& KR 2001067472 A 



1-3 



US 4224125 A (MATSUSHITA ELEC IND CO., LTD.), 
23 September, 1980 (23.09.80), 
& JP 54-50396 A 



1-3 



JP 2002-272453 A 
Corp . ) , 

24 September, 2002 (24.09.02), 
(Family: none) 



(Japan Science and Technology 



X] Further documents are listed in tiie continuation of Box C. See patent family annex. 



"A" 



special categories of cited documents: ^ 
document defining the general slate of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing "X" 
date 

document which may throw doubts on priority claim(s) or which is 
dtcd to establish the publication date of another dtation or other "Y" 
special reason (as specified) 

document refemng to an oral disdosuie, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in confiict wlUi the application but dted to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the intemational search 
21 April, 2003 (21.04.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Facsimile No. 

Fonn PCr/ISA/210 (second sheet) (July 1998) " 



Date of mailing of the international search report 
13 May, 2003 (13.05.03) 



Authorized officer 



Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No» 

PCT/JP03/00338 



C (Continuation). DOCXyMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



EP 881287 A2 (JAPAN SCI & TECHNOLOGY CORP.), 

02 December, 1998 (02.12.98), 

& JP 10-327850 A & CN 1203273 A 

& US 2001/0024828 Al 



Relevant to claim No. 



1-3 



Fom PCT/ISA/210 (continuation of second sheet) (July 1998) 



mmmm-^ pct/jpo 3/003 3 8 



A. ?&m<o^-r^s^m<r>^m (mi^i^w^m ( i p o ) 

Int.Cl' cm 11/00. C12P 21/06 



Int. Cl'' C12N 11/00. C12P 21/06 



B lOS I S (DIALOG) , CA (STN) 



:»7^=f y — He 



EP 1111385 A2 (NICHIREI KK) 2001. 06. 27 & JP 2001-181299 A 
& AU 200072184 A & NO 200006481 A & US 2001/0005583 Al 
& CA 2328805 A & CN 1300942 A & ZA 200007776 A 
& KR 2001067472 A & NZ 508945 A 

US 4224125 A (MATSUSHITA ELEC IND CO LTD) 1980. 09. 23 
& JP 54-50396 A 



JP 2002-272453 A m^^mMm^- 



m> 2002. 09. 24 



1-3 



1-3 



Taj 4^ic§ijt<ofess:ifc-ctt!te<, -sstmmsTi^m^^-r 
roj arnica ^m^. M^^^fcwa-rsASfe 



r&j m—^^T^hyr^V—XWi 



2 1. 04. 0 3 



mi^m^n^aym^u 13.05.03 



H*@#lf;r (I SA/j p) 

100-8915 



f*3ffl 



4N 



8 115 



03-3581-1101 F^lft 3-4 6 3 



«IS;PCT/I SA/2 1 0 (^^2^^—:^) (1 9 98¥7^) 



mmmm^-^ pct/jpos/oosss 



EP 881287 A2 (JAPAN SCI & TECHNOLOGY CORP) 1998. 12. 02 
& JP 10-327850 A & CN 1203273 A & US 2001/0024828 Al 



1-3 



SAy2 10 m2^-iP<Ot^^) (1 9 9 8^7.^) 



